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The invention relates to a composite part, especially a 
crossmember between the A pillars of a motor vehicle, 
which is fabricated from metal and plastic. A 
crossmember in the form of a metal/plastic composite 
part is known, for example, from DE 100 64 522 Al . 

A part which is known from DE 100 64 522 Al has an 
essentially tubular base body which is lined on the 
inside with plastic and thus forms a duct for 
conducting media, for example air. The plastic is 
preferably introduced into the base body by means of an 
injection molding method so that the duct virtually 
fills the entire hollow section of the base body. The 
profile of the duct is thus linked to the profile of 
the section of the base body. 

The invention is based on the object of specifying a 
metal/plastic composite part which comprises a duct 
which is arranged in a metal section and which can be 
manufactured in a particularly efficient way while 
having a large degree of freedom of design with respect 
to the shape of the duct . 

This object is achieved according to the invention by 
means of a composite part having the features of 
claim 1. This composite part has an open metal section 
in which a duct which extends in its direction of 
extent, especially a venting duct, is arranged. The 
inner wall of the duct is formed at least mainly from 
plastic. In order to form at least one wall of the duct 
and/or to mechanically stabilize the duct, an insertion 
part which is fabricated at least partially from 
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plastic is provided, said insertion part being attached 
to the metal section in such a way that a securing 
contour which is shaped from said metal section, on an 
opening in the wall of the metal section, undercuts the 
5 plastic of the insertion part which is pressed therein. 
The plastic part is secured in a positively and 
frictionally locking fashion to the metal part by means 
of such an attachment, which is also referred to as 
collar bonding, the securing contour of said metal part 

10 being preferably configured as a punched-collar-like 
elevated portion. Collar bonding is known, for example, 
from dE 100 65 219 CI and, as a method of subsequently 
bonding a hybrid structure made of plastic and metal, 
it has especially the advantage of a greater degree of 

15 design freedom compared to bonding with an injection 
molding process. The form of the insertion part which 
is connected to the metal section by collar bonding and 
which forms a wall of the duct or at least supports it 
is decoupled from the profile of the metal section. 

20 This easily provides the possibility of adapting the 
cross section of the duct to the respective 
requirements, and especially varying it in the 
longitudinal direction of the metal section. The force- 
transmitting connection between the metal and plastic 

25 components permits particularly lightweight and at the 
same time stable shaping of the composite part. Further 
advantages are provided by the fact that the tolerance 
requirements made of the metal section and of the 
injection molding tool for manufacturing the insertion 

30 part are less than when the metal and plastic 
components of the hybrid part are bonded with an 
injection molding process. In addition, it is not 
necessary to anticipate distortion problems when 
manufacturing the composite part. 

35 

The metal section is formed, for example, as a U or 
omega section. In a particularly preferred embodiment, 
a hat section is used which permits both particularly 



wo 2005/037632 PCT/EP2004/011555 

- 3 - 

simple insertion of a prefabricated insertion part into 
the metal part and is highly suitable for attaching the 
insertion part by means of collar bonding. 

5 According to a first embodiment, part of the wall of 
the duct, specifically at least the wall of the duct 
which faces the open side of the metal section, is 
formed by the insertion part. The other walls of the 
duct are preferably formed here by a second plastic 
10 part which is bonded or injection molded into the metal 
section, for example. 

According to a second embodiment, a prefabricated duct 
is arranged as a second plastic part in the metal 

15 section and attached or at least stabilized therein by 
the insertion part. The insertion part on the one hand 
and the additional plastic part on the other are 
preferably fabricated from different materials both 
according to the first and to the second exemplary 

2 0 embodiments, the material of one insertion part 
typically having to fulfill more stringent requirements 
with respect to the mechanical strength. 

According to a third embodiment, no further plastic 
25 part in addition to the insertion part is provided 
inside the metal section. The duct which is 
prefabricated completely and is formed by the insertion 
part is attached directly to the metal section here by 
collar bonding. The duct is manufactured, for example, 
30 by bonding, welding or clipping a plurality of plastic 
parts . 

In each of the aforesaid embodiments, the metal section 
and/or the duct can be additionally reinforced by an 
35 additional insertion part made of metal or by an 
insertion part made of a metal/plastic composite. 
Furthermore, foamed plastics can be used as a component 
of the insertion part and/or as other components of the 
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composite part. Said plastics have both the advantages 
of low weight and a favorable relation between weight 
and mechanical stability as well as particularly good 
noise-damping and/or insulating, especially thermally 
5 insulating, properties. For example, mult i -component 
injection molded parts can also be used depending on 
the function of the respective parts. 

The insertion part which is arranged in the metal part 

10 preferably has a rib structure for increasing the 
mechanical stability. Here, the insertion part can 
either form part of the wall of the duct or be arranged 
outside of the duct. In all cases, the rib structure is 
arranged at least partially, preferably completely, 

15 inside the metal section. The rib structure is 
particularly advantageously used at the same time to 
separate a plurality of cross-sectional areas from one 
another within the cross section of the metal section. 
In this context, for example, each of the individual 

20 cross-sectional areas forms a duct for a medium, for 
example air or a fluid. Alternatively, at least one of 
the ducts and/or a space which is formed between the 
ducts which are spaced apart from one another can be 
used as a cable duct. Reinforcing structures made of 

25 metal, plastic or a metal/plastic composite may be 
connected to the metal section by, for example, 
welding, bonding, clinching or in some other way. Web 
sheet-metal elements, foam structures or combinations 
of such structures are suitable for preventing dents in 

30 the thin-walled metal section or inserted plastic 
sections . 

The advantage of the invention is especially that any 
desired spatial profile of a venting duct which is 
35 fabricated completely or partially from plastic can be 
implemented within a section made of metal in an 
efficient way which is appropriate for the loading by 
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subsequently bonding prefabricated metal and plastic 
parts . 

A plurality of exemplary embodiments of the invention 
5 will be explained in more detail below with reference 
to a drawing, in which, in each case in a schematic 
cross -sectional illustration: 

figs 1, 2 each show an exemplary embodiment of 

10 a composite part with a metal section 

and a duct arranged therein, 
fig. 3 shows the attachment of a plastic 

part to a metal part by means of 

collar bonding, 

15 figs. 4 to 7 each show an exemplary embodiment of 

a composite part with two ducts, 
fig. 8 shows a composite part with two ducts 

and three additional cavities, 
fig. 8a shows a composite part with two ducts 

2 0 and an additional insertion part, 

fig. 9 shows a composite part with two ducts 

in a perspective illustration, 
figs 10a to 10c show the composite part according to 

fig. 9 in its individual elements, 
25 fig. 11 shows a composite part with a 

circular duct, and 
fig. 11a shows a composite part with a 

circular duct which is sectioned with 

an offset. 



30 



Parts which correspond to one another or have the same 
effect are provided with the same reference symbols in 
all the f igures . 



35 All the exemplary embodiments relate to a composite 
part 1 which comprises an open metal section 2 in the 
form of a hat section and is arranged as a crossmember 
between the A pillars of a motor vehicle. Joints or 
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securing elements for an instrument panel or 
installations in a cockpit module are located on the 
metal section 2 and are not illustrated. Within the 
metal section 2 there is at least one duct 3 which 
5 series to conduct air into the passenger compartment of 
the motor vehicle. The composite part 1 also comprises 
an insertion part 4 which is fabricated from plastic 
and is inserted using the PMA (post mold assembly) 
method, said insertion part 4 forming at least part of 
10 the wall of the duct 3 and/or increasing its stability. 
The subsequent statements refer, unless indicated 
otherwise, both to the simple embodiments according to 
figures 1 and 2 and to the developments according to 
figures 4 to 8 . 

15 

The metal section 2 which comprises two edge 
sections 5, two side sections 6 and a base area 7 has 
punched-collar-like elevated portions 8 at least at the 
edge sections 5, to which elevated portions 8 the 

20 insertion part 4 is attached in a frictionally and 
positively locking fashion. This type of attachment is 
also referred to as collar bonding and is known in 
principle from DE 100 65 219 CI. The insertion part 4 
is fabricated, for example, by plastic injection 

25 molding. The tolerance requirements both of the metal 
section 2 and of the insertion part 4 are relatively 
low here especially compared to the manufacture of a 
metal/plastic composite part using an injection molding 
process (IMA, in mold assembly) . Furthermore, virtually 

30 no problems due to distortion are to be anticipated . 
The joints 9 which are formed on the elevated portions 
8 between the metal section 2 and the insertion part 4 
contribute overall to increased stability of the 
composite part 1. 

35 

The attachment of the insertion part 4 to the metal 
section 2 will be explained in more detail below with 
reference to figure 3. The elevated portion 8 forms a 
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securing contour 10 which is bent out from the metal 
section 2 and has a circular shape in plan view of the 
surface of the metal section 2, only a detail of an 
opening 11 in the metal section 2 being shown in 
5 figure 2, The punched-collar-like elevated portion 8 
into which the insertion part 4 is pressed is shaped in 
cross section in such a way that an undercut 12 is 
produced which contributes to a particularly stable and 
reliable attachment of the insertion part 4 made of 
10 plastic to the metal section 2. The undercut 12, also 
referred as a constriction of the elevated portion 8, 
is generated by stamping a circular groove into the 
flat surface of the metal section 2 before the collar 
is manufactured. 

15 

In the exemplary embodiment according to figure 1, the 
duct 3 is formed by a rectangular section 13 made of 
plastic which is inserted into the metal section 2. The 
rectangular section 13 which rests on the base area 7 

20 and at least partially on the side sections 6 is 
secured in the metal section 2 by the insertion part 4 
which has a rib structure 14 for the purpose of 
reinforcement. Despite a relatively resilient plastic, 
from which the channel 3 is fabricated, compared to the 

25 material of the insertion part 4, said duct 3 is 
enclosed in the metal section 2 in a dimensionally 
stable fashion. In the illustrated cross section, the 
duct 3 virtually completely fills the cross section 
formed from the metal section 2. In contrast to this it 

30 is possible for the duct 3 to taper in cross-sectional 
areas (not illustrated) of the composite part 1 in 
order to form additional space for further 
installations inside the metal section 2. Likewise, 
various composite parts 1 can easily be fabricated on 

35 the basis of metal sections 2 of the same type, with 
ducts 3, especially venting ducts, which are shaped in 
di f f erent ways . 
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In the exemplary embodiment according to figure 2, a 
cover 15 of the duct 3, said cover lying opposite the 
base area 7 and being arranged at the top of the 
illustration, is formed by the insertion part 4, while 
5 sidewalls 16 which adjoin the side sections 6 of the 
metal section 2 and a base surface 17 which adjoins the 
base area 7 of the metal section 2 is formed by a 
lining 18 made of plastic. The lining 18, as a further 
plastic part, is bonded into the metal section 2 or 
10 injection molded or foamed with an injection molding 
method here. Overall, the entire inner surface of the 
duct 3 is formed from plastic, as in the exemplary 
embodiment according to figure 1. 

15 Figures 4 to 7 each show an exemplary embodiment of a 
composite part 1 which has two ducts 3 and a free space 
19 which is arranged between them. In the exemplary 
embodiment according to figure 4, the insertion part 4 
including the ducts 3 is formed in one piece, while in 

2 0 the exemplary embodiments according to figures 5 to 7 

the ducts 3 are each partially formed by the insertion 
part 4 and partially by the lining 18. In each 
embodiment according to figures 4 to 7, joints 9 are 
provided both on the edge sections 5 of the metal 

25 section 2 and centrally in the region of the base area 
7. In the exemplary embodiments according to figures 6 
and 7, the centrally arranged joints 9 are located on 
an outwardly or inwardly directed groove 2 0 in the 
metal section 2, said groove 20 contributing to a 

30 further increase in the stability of the composite 
part 1. The sidewalls 16 of the ducts 3 which adjoin 
the centrally arranged joints 9 are also referred to as 
webs 21. The webs 21 do not necessarily extend parallel 
to the side sections 6 of the metal section 2 but can 

3 5 alternatively have a round shape in a plan view in the 

direction of the base area 7 and thus be arranged as 
individual columns in the duct 3. A die, which when 
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necessary can support the corresponding bonding forces 
during collar bonding, dips into this area. 

In contrast to the exemplary embodiments explained 
5 above, the webs 21 in the exemplary embodiment 
according to figure 8 are not formed by the insertion 
part 4 which is attached to the edge sections 5 but 
rather by a further insertion part 22 which is attached 
exclusively to the base area 7. Both insertion parts 4, 

10 22 are prefabricated and are subsequently attached to 
the metal section 2 using the PMA method by means of 
collar bonding. In order to secure the v/ebs 21 of the 
insertion part 22 which adjoin the base area 7, the 
insertion part 4 which is the upper one in the 

15 illustration has four grooves 23 or hollow cylinders 
which extend in the longitudinal direction of the metal 
section 2. In each case a free space 19, which can be 
used as a cable duct 24, is formed between the side 
sections 6 and the ducts 3 as well as between the two 

2 0 ducts 3. 

An alternative to the composite part 1 illustrated in 
figure 8 is shown by figure 8a. The insertion part 4 
which is attached to the edge sections 5 has webs 21 

25 which abut against a further insertion part 25 which is 
located on the base area 7. The insertion part 25 has 
corresponding grooves for receiving and, if 
appropriate, securing the webs 21. Alternatively, the 
insertion part 25 can be constructed from an elastic 

30 material, for example from an elastomeric plastic or 
from rubber so that in the assembled state the webs 
rest against it, or are secured, in a seal -forming way, 
the seal -forming abutment being brought about, 
especially, by slightly pressing the elastic material 

35 in by means of the webs 21. The insertion part 4 is 
prefabricated and is attached to the metal section 2 
subsequently using the PMA method by means of collar 
bonding, in which case the insertion part 25 can 
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preferably also be attached to the metal section in the 
way indicated. 

Figure 9 shows a composite part 1 with two ducts 3 in a 
5 perspective illustration. The insertion part 4 has the 
rib structure 4 for the purpose of reinforcement . The 
joints 9 are provided at the edge sections 5 of the 
metal section 2 and centrally in the region of the base 
area 7. The individual elements - the insertion part 4, 
10 the lining 18, the metal section 2 - of the composite 
part 1 according to figure 9 are shown separately in a 
perspective illuctration in figures 10a to 10c. 

Figure 11 shows an alternative exemplary embodiment of 
15 a composite part 1 with a circular duct 3 . To the side 
of the duct 3, free spaces 19 are formed which can be 
used as a cable duct 24. The composite part 1 has a 
two-stage round section 5 of the metal section 2. The 
respective round section 5 is provided here with 
2 0 elevated portions 8 on which joints 9 for increasing 
the stability are formed. A further joint 9 is provided 
centrally in the region of the base area 7. 

Figure 11a shows a composite part 1 which corresponds 

2 5 to the preceding exemplary embodiment in an offset 

sectional illustration, the section in the half 
illustrated on the right in the region of the lateral, 
lower joints 9 and in the half illustrated on the left 
extending offset with respect to the latter. The 

3 0 insertion part 4 advantageously has a cutout 2 6 in the 

region above the lateral, lower joints 9. Said cutout 
26 may serve, for example, as an opening for 
introducing a tool which is necessary for the bonding 
process, for example a die. 
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